Plasmodium sporozoites are transmitted from an infected mosquito to mammals in which they infect 23 the liver. The infectivity profile of sporozoites changes as they egress from oocysts on the mosquito 24 midgut into the hemocoel, and then invade the salivary glands, where they maintain a poised and 25 infectious state until transmission occurs. Upon transmission, the sporozoite must then navigate the 26 host skin, vasculature, and liver. All of these feats require distinct repertoires of proteins and capabilities 27 that are coordinated in an appropriate temporal manner. Here, we report the comprehensive and 28 dynamic transcriptomes and proteomes of both oocyst sporozoite and salivary gland sporozoite stages 29 in both rodent-infectious Plasmodium yoelii parasites and human-infectious Plasmodium falciparum 30 parasites. These data robustly define mRNAs and proteins that are Upregulated in Oocyst Sporozoites 31 (UOS) or Upregulated in Infectious Sporozoites (UIS), which include critical gene products for sporozoite 32 functions, as well as many of unknown importance that are similarly regulated. Moreover, we found 33 that Plasmodium uses two overlapping, extensive, and independent programs of translational 34 repression across sporozoite maturation to temporally regulate specific genes necessary to successfully 35 navigate the mosquito vector and mammalian host environments. Finally, gene-specific validation 36 experiments of selected, translationally repressed transcripts in P. yoelii confirmed the interpretations 37 of the global transcriptomic and proteomic datasets. Together, these data indicate that two waves of 38 translational repression are implemented and relieved at different times in sporozoite maturation to 39 promote its successful life cycle progression. 40
yet to be achieved. Accomplishing this will require greater knowledge of the basic biology of the pre-48 erythrocytic sporozoite and liver stage parasites. Promising new whole-parasite vaccine candidates, 49 based upon the sporozoite form of the parasite, are on the horizon and hopefully will meet these needs 50
. 51
Plasmodium parasites are transmitted between hosts by an infected female Anopheles mosquito 52 (reviewed in 3 ). Following uptake of male and female gametocytes by the mosquito during a blood meal 53 of an infected host, these parasites activate into male and female gametes in the midgut, fuse into a 54 zygote, and develop into a motile ookinete, which burrows through the midgut wall and establishes an 55 oocyst under the basal lamina. Within the oocyst, the parasite undergoes sporogony to produce up to 56 five thousand oocyst sporozoites 4 . These oocyst sporozoites are weakly infectious if injected directly 57 into a naïve mammalian host 5 , but become highly infectious following proteolytic rupture of the oocyst 58 wall and transit through the mosquito hemocoel. Sporozoites further gain infectivity after invasion of 59 the salivary glands 5, 6 characterized sporozoite proteins, which are also known to be critical to sporozoite maturation and 231 transmission. However, in both species and in both stages, 28-49% of the proteins now defined as UOS 232 and UIS proteins remain uncharacterized and are likely to be important to sporozoite functions in the 233 mosquito vector and the mammalian host. 234
235

Comparison of UOS/UIS Designations Within and Across Species 236
When comparisons across species for UOS RNAs and proteins ( Figure 3A) or UIS RNAs and proteins 237 ( Figure 3B ) are made, several key features emerge. First, there are very few gene products that receive 238 the same UOS designations across species (e.g. 14 UOS mRNAs, 6 UOS proteins), few that are both UOS 239 mRNAs and proteins (4 in P. falciparum, 7 in P. yoelii), and only a single instance of a syntenic gene that 240 encodes a UOS mRNA and protein in both species: TREP/UOS3. However, these proteins are known to 241 be important to the oocyst sporozoite. For example, we identified TREP/UOS3 as well as Plasmodium 242
Cysteine Repeat Modular Protein 2 and 4 (PCRMP2, PCRMP4) as UOS proteins in both P. yoelii and P. 243 falciparum. TREP/UOS3 and PCRMP2 are important for sporozoite targeting to the salivary gland 10, 51 , 244 whereas PCRMP4 is important for oocyst egress 50 . Similarly, relatively few gene products receive the 245 same UIS designations across species ( Figure 3B ), but those that do include several gene products 246 known to be important to salivary gland sporozoites. For instance, 10 cross species UIS mRNAs and 25 247 UIS proteins were detected, and include gene products that enable the sporozoite to preserve its 248 infectivity (PUF2), relieve translational repression (UIS2), traverse through host cells (PLP1, CelTOS) and 249 more. Two of these gene products are both UIS mRNAs and UIS proteins in both species: CelTOS and 250 SPELD. While less is known about SPELD, which is found on the sporozoite surface and is essential for 251 liver stage development, CelTOS has been the focus of substantial study and is a promising target for 252 therapeutic interventions 41, 52 . As above, we anticipate that the uncharacterized gene products 253 identified here will play similar roles to those that have already been studied, and deserve prioritization 254 in future work. Together, these data indicate that similar gene regulatory strategies are used by P. yoelii 255 and P. falciparum sporozoites, but in order to navigate and interact with specific host environments, 256 they must regulate their most abundant gene products differently. Relaxation of the more stringent 257 thresholds used to define UOS and UIS gene products by inclusion of additional expression deciles 258 and/or requiring a lower fold change yields substantially more overlap in the regulated gene products 259 (Table S1) . 260
Evidence of Two Independent Translational Repression Programs in Plasmodium Sporozoites 261
Plasmodium parasites have adopted the use of translational repression in female gametocytes in a 262 manner analogous to the maternal-to-zygotic transition of metazoans, with translation of stored and 263 protected mRNAs occurring post transmission to the mosquito 18 . However, far less is known about 264 whether a similar, energetically unfavorable regulatory strategy is used in sporozoites. Currently, few 265 transcripts have been shown to be translationally repressed in sporozoites through reverse genetic 266 studies. The best studied example is the uis4 transcript, which has cis control elements located in the 267 coding sequence itself to limit translation of the UIS4 protein prior to transmission 13 . Additionally, a 268 translational repressor, PUF2, has been shown to be essential for the preservation of sporozoite 269 infectivity during an extended residence in the salivary glands 28, [53] [54] [55] . Recently, transcriptomic and 270 proteomic data from P. vivax sporozoites has indicated that translational repression occurs in this 271 species as well 56 . 272
In order to identify putatively translationally repressed transcripts in sporozoites, we analyzed our 273 transcriptomic and proteomic data for evidence of highly abundant transcripts for which no protein 274 could be detected. Existing data suggests that translational repression is imperfect, meaning that 275 translationally repressed mRNAs may still produce a detectable amount of protein. Therefore, in these 276 comparisons we used the following highly stringent criteria to define a translationally repressed 277 transcript: 1) transcripts must be in the top decile of mRNA abundance, 2) the corresponding protein 278 must be either undetected or exhibit a disproportionately low abundance (e.g. bottom 50 th percentile), 279 and 3) must encode for a protein with detectable tryptic peptides (Table S5 ). Through comparison of the 280 combined RNA-seq and proteomics datasets, we found that translational repression is extensively 281 imposed upon many of the most abundant mRNAs of both oocyst sporozoite and salivary gland 282 sporozoite stages of both species (Table S6 ). The extent of translational repression of transcripts in the 283 top decile of abundance is comparable across both species and both sporozoite stages, with each 284 species having transcripts with no evidence (~40-50% of mRNAs), or no or low amounts (~68-80% of 285 mRNAs) of protein detected. Specifically, 115 of 164 UOS mRNAs and 71 of 88 UIS mRNAs are 286 translationally repressed in P. yoelii, whereas 69 of 101 UOS mRNAs and 50 of 68 UIS mRNAs are 287 translationally repressed in P. falciparum. Complete lists of the top 10% most abundant transcripts that 288 are translationally repressed are provided (Table S1) . 289
These datasets also reveal that Plasmodium has implemented two discrete and likely orthogonal 290 translational repression programs during sporozoite maturation and transmission. One program 291 imposes translational repression in oocyst sporozoites, which is relieved in salivary gland sporozoites to 292 allow for the production of highly abundant proteins ("TR-oospz to UIS Proteins program") (Table 3) . A 293 second program imposes and retains translational repression upon mRNAs throughout sporozoite 294 maturation ("Pan-Sporozoite TR program"), which may allow for de-repression in the liver stage parasite 295 as in the case of PyUIS4 (Table 4) . However, formal demonstration of the full scale of a post-296 transmission release from the Pan-Sporozoite TR program awaits technical advances to enable total 297 proteomics of early liver stage parasites. 298
Strikingly, in the case of both programs, well-characterized mRNAs are regulated to allow production of 299 their encoded proteins when they are required for the parasite's activities. For instance, the TR-oospz to 300 UIS Protein program (Table 3) controls production of PLP1/PPLP1/SPECT2, CelTOS, and TLP, which are 301 critical or essential for the sporozoite to navigate the host skin, vasculature, and liver 34, 46, 47, [57] [58] [59] . 302
Analyses of the complete TR-oospz to UIS Protein dataset reveal significant GO terms noting roles in the 303 apical invasion complex, the parasite cell surface, movement in host environments, and interaction with 304 and entry into host cells (Table S6 ). These data are in full agreement with original studies of 305 PLP1/PPLP1/SPECT2 and CelTOS in P. berghei, which used IFA, western blotting, and immuno-EM to 306
show that neither protein is present in oocyst sporozoites, but that both become abundant in salivary 307 gland sporozoites 34, 47 . Work on other proteins provide supporting evidence for their expression in and 308 importance to sporozoite functions in the salivary gland and early steps in the infection of the 309 mammalian host [60] [61] [62] . 310
Similarly, the Pan-Sporozoite Translational Repression program affects transcripts that encode for 311 proteins that are known to be important/essential for subsequent stages of the parasite, with notable 312 overlapping regulation of MTRAP, ApiAP2-G3, ApiAP2-I, an unnamed ApiAP2, MSP4, SEA1, and PAIP1 in 313 both species and with similar timing (Table 4) . Additionally, in P. yoelii, several of the historically defined 314 UIS mRNAs (UIS1, UIS4, UIS7, UIS12, UIS28), ApiAP2-SP3, ApiAP2-L, and others are regulated by this 315 program. In P. falciparum, autophagy-related proteins, liver stage associated protein 2, WARP, ApiAP2-316 O4 and other regulator proteins are affected. This indicates that the sporozoite is capable of immediate 317 regulation of these mRNAs before any significant translation can occur, and is consistent with models 318 that position cytosolic granules near the nuclear pore complex to receive exported mRNAs 63 . Taken  319 together, these data indicate that sporozoites have evolved two overlapping and independent 320 translational repression programs to prepare and remain poised for their next required functions. 321 322 323
Validation of Translational Repression of Select P. yoelii Transcripts in Sporozoites 324
To further validate the regulation of select mRNAs by the Pan-Sporozoite TR program, we have used a 325 gold standard, gene-by-gene assessment of wild-type and transgenic P. yoelii salivary gland sporozoites 326 by fluorescence microscopy. For this, we have selected genes that exhibit RNA abundances in either the 327 top decile (UIS4 and PY17X_1354300) or the third decile (UIS12), but that by mass spectrometry have 328 protein abundances in the lower half. Previous characterizations of UIS4 in both P. yoelii and P. berghei 329 have yielded conflicting data on the presence/abundance of this protein using either fluorescence 330 microscopy or mass spectrometry-based proteomics. To address this, we have generated rabbit 331 polyclonal antisera against recombinant PyUIS4 to monitor protein abundance in wild-type sporozoites. 332
By IFA, nearly all salivary gland sporozoites isolated 14 days post-infectious blood meal have no evidence 333 of the UIS4 protein, with few sporozoites having PyUIS4 protein levels that were detectable above 334 background ( Figure 4A ). This is consistent with a previous report that showed UIS4 protein levels 335 increase over the residence time of P. berghei sporozoites in the salivary gland 64 . Together with our 336 current findings, these data are consistent with a robust but incomplete translational repression of UIS4, 337 which becomes increasingly leaky over time in sporozoites, even in the earliest isolatable salivary gland 338 sporozoites. We hypothesize that this might be attributed to our incomplete understanding of how to 339 minimally perturb sporozoites upon extraction from the mosquito. 340
We have further investigated whether these classifications of translational repression apply to 341 uncharacterized gene products with mRNAs in the top decile of abundance. To this end, we chose 342 PY17X_1354300, which is one of the most abundant mRNAs in P. yoelii salivary gland sporozoites (99.5th 343 percentile) but was among the least abundant proteins detected (Table S1 ). Thus, we created 344 PY17X_1354300::GFP transgenic salivary gland sporozoites, and in agreement with the proteomic data, 345
did not detect the presence of PY17X_1354300::GFP protein using anti-GFP antibodies ( Figure 4B) . 346
Finally, while we have restricted our definition of translationally repressed transcripts to include only themost abundant mRNAs, it is also likely that less abundant mRNAs are similarly regulated as well. To 348 address this, we have assessed PyUIS12 protein expression in salivary gland sporozoites, as it has high 349 mRNA expression (80th percentile) but was barely detected by mass spectrometry. Using live 350 fluorescence microscopy with PyWT-GFP or PyUIS12::GFP sporozoites, we clearly observed GFP 351 expression in control P. yoelii WT-GFP sporozoites, but did not detect UIS12::GFP protein when 352 transcribed from its native locus ( Figure 4C to the mammalian host (salivary glands). Here we report a comprehensive and comparative assessment 365 of the transcriptomes and proteomes of both P. yoelii and P. falciparum sporozoites. We have captured 366 these gene expression profiles for immature sporozoites from the mosquito midgut (oocyst sporozoites) 367 and mature, infectious sporozoites from the mosquito salivary glands. From these extensive data sets, 368 several important features of transcriptome and proteome regulation can be deciphered that are likely 369 controlling the distinct sporozoite phenotypes in the mosquito vector and mammalian host.
First, these datasets provide a robust classification of transcript regulation across sporozoite maturation 371 at both the mRNA and protein levels. Previous work identified mRNAs upregulated in oocyst sporozoites 372 or salivary gland sporozoites, but relied upon less comprehensive instrumentation and low stringency 373 thresholds. The use of current RNA-seq methodologies and improved genome annotation employed 374 here provides a far more extensive and robust classification of UOS and UIS transcripts, and now does so 375 for both rodent-infectious (P. yoelii) and human-infectious (P. falciparum) sporozoites (Figure 1 , Table 1 , 376 Tables S1-3). Moreover, we have also assessed these parasites for large-scale changes in protein 377 abundance through mass spectrometry-based proteomics (Figure 2 , Tables 2, S1, and S4). Together, 378 these data strongly align with the expression levels and timing reported for individually studied mRNAs 379 and proteins, and will provide the foundation for a systems analysis of the regulatory networks that 380 govern sporozoite infection biology. 381
Second, we uncovered evidence that extensive translational repression occurs in both P. falciparum and 382 P. yoelii, in both oocyst sporozoites and salivary gland sporozoites. In analyzing our data, we first applied 383 rigorous thresholds to interrogate the most abundant transcripts and proteins with the goal of 384 identifying putative targets with the highest possible confidence. We felt that this was prudent, as 385 detection of mRNAs by RNA-seq (which includes sample amplification approaches) is more sensitive 386 than detection of proteins by mass spectrometry (which cannot benefit from sample amplification). 387
Among the top decile of mRNAs by abundance, the encoded proteins for nearly half were not detected 388 at all by mass spectrometry, and the encoded proteins for another quarter were detected at a 389 disproportionately low abundance (Table S6 ). It is notable that relaxation of these thresholds reveals 390 that translational repression also occurs with less abundant mRNAs, which we also observed through 391 microscopy in the validation of PyUIS12 expression (Figure 4) . 392
Moreover, we find that two translational repression programs appear to be functioning in sporozoites, 393 with some transcripts being translationally repressed in oocyst sporozoites but highly translated in 394 salivary gland sporozoites ("TR-oospz to UIS Protein program") while others remain translationally 395 repressed throughout sporozoite maturation ("pan-sporozoite TR program") ( Figure 5 ). In the case of 396 those proteins that have been characterized for their roles in sporozoite maturation and functions in the 397 mosquito and host, clear patterns arise. The TR-oospz to UIS Protein program would provide for the 398 rapid production of proteins in salivary gland sporozoites, and would be well suited for proteins that are 399 needed immediately after transmission for host cell traversal in the skin, vasculature and liver, and/or 400 for productive infection of hepatocytes. In agreement with this, we find several proteins with known 401 roles in cell traversal (PLP1/PPLP1/SPECT2, CelTOS, GAMER, TLP; Table 3 should be relieved after hepatocyte infection in early liver stage. However, total proteomic analyses of 433 this stage are not available and will be technically challenging to conduct due to the relatively large 434
proportion of host-to-parasite material. Also, could another program be active in those species that 435 produce latent liver stage forms, called hypnozoite stages? As the commitment to active or latent liver 436 stage forms likely occurs early, having a translational repression program available in sporozoites could 437 allow for this, and could also contribute to determining the ratio of active to latent liver stage parasites 438 that form. Lastly, perhaps the most appealing questions of all revolve around the uncharacterized and 439 under-characterized gene products identified here. These may provide new clues to unappreciated 440 parasite functions, or produce proteins so very different from host proteins that they can be 441 therapeutically targeted. 442
Wild-type Plasmodium yoelii (17XNL strain) sporozoites were produced as previously described 28 . 445
Briefly, 6-to-8 week old Swiss Webster mice were infected by intraperitoneal (IP) injection of 446 cryopreserved infected blood and were monitored until the peak day of male gametocyte exflagellation. 447
Mice were then anesthetized with an IP injection of ketamine/xylazine and exposed to 150-200 448
Anopheles stephensi mosquitoes for 15 minutes with periodic movements on the cage to promote 449 consistency in the transmission of parasites to the mosquito population. Oocyst sporozoites were 450 collected by microdissection and grinding of mosquito midguts on day 10 post-blood meal, whereas 451 salivary gland sporozoites were similarly collected from salivary glands on day 14 post-blood meal. Institute) and Johns Hopkins University. P. yoelii and P. falciparum sporozoites were purified by DEAE 462 sepharose and/or two sequential Accudenz gradients as previously described 25, 29, 65 . 463 464
Reverse Genetic Modification of P. yoelii Parasites 465
Plasmodium yoelii (17XNL strain) was genetically modified using conventional, double homologous 466 recombination approaches with the pDEF plasmid vector as previously described 28 . Oligonucleotides 467 used for the creation of targeting sequences are listed in Table S7 . The 3' end of py17X_1354300 or 468 pyuis12 (PY17X_0507300) was modified by the addition of the GFPmut2 coding sequence prior to the 469 stop codon. Transgenic parasites were identified by genotyping PCR, with independent transgenic clones 470 being isolated by limiting dilution cloning. Clonal parasites were transmitted to Anopheles stephensi 471 mosquitoes to produce salivary gland sporozoites as described above. 472
473
Live Fluorescence and Indirect Immunofluorescence Assays 474
Wild-type and transgenic P. yoelii sporozoites (PY17X_1354300::GFP, PyUIS12::GFP) were subjected to 475 live fluorescence assays and/or an indirect immunofluorescence assay (IFA) (described in detail in 66 ) to 476 characterize the extent of translational repression of these candidates. For live fluorescence microscopy 477 of PyUIS12::GFP, freshly produced salivary gland sporozoites placed on glass slides in VectaShield, 478 overlaid with a cover glass slip, and visualized by fluorescent microscopy using a Zeiss Axioscope A1 with 479 8-bit AxioCam ICc1 camera and Zen imagine software from the manufacturer. Alternatively, fresh 480 salivary gland sporozoites were fixed in 10% v/v formalin for 10 min, and then air dried to a well on a 481 glass slide defined by a hydrophobic coating. Sporozoites were treated for IFA as previously described, 482 using either rabbit polyclonal anti-PyUIS4 (antigen consisting of AA80-224), produced by Pocono Rabbit 483 For all oocyst sporozoite and salivary gland sporozoite replicates, RNA was prepared using the Qiagen 488
RNeasy kit with two sequential DNaseI on-column digests, and was quality controlled by analysis on a 489
BioAnalyzer. Barcoded libraries were created using the Illumina TruSeq Stranded mRNA Library Prep Kit, 490 according to the manufacturer's protocol. Sequencing was conducted on an Illumina HiSeq 2500 using 491 100 nt single read length on three biological replicates per sample type. The resulting data was mapped 492 to the respective reference genomes (P. yoelii 17XNL strain, plasmodb.org v30; P. falciparum 3D7 strain, 493 plasmodb.org v30) using Tophat2 in a local Galaxy instance (version 2.1.0). Count files were generated 494 using htseq-count (version 0.6.1) with a minimum alignment quality value set at 30 and a union mode 495 setting. These count files compare the aligned BAM files to a reference GFF file (plasmodb.org v30 for 496 both Py17xNL and Pf3D7) to evaluate the number of reads mapping to each feature, or gene. The count 497 files are combined and compared across conditions using DEseq2 (version 2.11.38), which outputs 498 complete transcript abundance comparisons and performs best among current differential expression 499 tools for three biological replicates. Normalization values for these data are determined by DEseq2 500 across compared datasets for oocyst sporozoites and salivary gland sporozoites. Statistical metrics 501 utilized by DEseq2 have been previously described 67 . The average number of counts across biological 502 replicates and their standard error of the mean were calculated to allow ranking of transcripts detected 503 over background. Gene ontology terms (components, functions, and processes) were retrieved from 504
PlasmoDB.org (v30). RNA-seq data reported here is available through the GEO depository (Accession 505 #GSE113582). 506 507
Mass Spectrometry-Based Proteomics of Oocyst and Salivary Gland Sporozoites 509
SDS-PAGE fractionation 510
Purified sporozoites were subjected to SDS-PAGE pre-fractionation and in-gel tryptic digestion 511 essentially as described in 29, 30 . Briefly, samples were electrophoresed through a 4-20 % w/v SDS-512 polyacrylamide gel (Pierce Precise Tris-HEPES). Gels were stained with Imperial Stain (Thermo Fisher 513 Scientific), de-stained in Milli-Q Water (Millipore), and cut into equal-sized fractions (26 fractions pooled 514 into 13 LC-MS samples for the P. yoelii gel and 24 fractions analyzed as 24 LC-MS samples for the P. LC and MS parameters were essentially as described previously 29, 31 . Briefly, LC was performed using an 527
Agilent 1100 nano pump with electronically controlled split flow at 300 nL/min (P. falciparum sample) or 528
an Eksigent nanoLC at 500 nL/min (P. yoelii sample). Peptides were separated on a column with an 
Peak list generation 543
The raw MS data from our previously reported analysis of salivary gland sporozoites 29 were re-analyzed 544 using the same databases and parameters described here. Mass spectrometer output files were 545 converted to mzML format using msConvert version 3.0. appended. Decoy proteins with the residues between tryptic residues randomly shuffled were 561 generated using a tool included in the TPP and interleaved among the real entries. The MS/MS data 562 were analyzed using the Trans-Proteomic Pipeline (TPP) 75 version 5.0.0 Typhoon. Peptide spectrum 563 matches (PSMs) were assigned scores in PeptideProphet, peptide-level scores were assigned in 564 iProphet 76 , and protein identifications were inferred with ProteinProphet 77 . In the case that multiple 565 proteins were inferred at equal confidence by a set of peptides, the inference was counted as a single 566 identification and all relevant protein ID's were listed. Only proteins with ProteinProphet probabilities 567 corresponding to a false discovery rate (FDR) less than 1.0 % (as determined from the ProteinProphet 568 mixture models) were reported. 569 570
Protein quantification 571
Relative protein abundance within and between samples was estimated using label-free proteomics 572 methods based on spectral counting. Briefly, the spectral counts for a protein were taken as the total 573 number of high-quality PSMs (identified at an iProphet probability corresponding to an FDR less than 574 1.0 %) that identified the protein. Spectral counts were quantified using the StPeter program in the TPP 575 78 . The distributed spectral counts model was used to divide PSMs from degenerate peptides (peptides 576 whose sequences were found in multiple proteins in the database) among proteins containing that 577 peptide in a weighted fashion 79 . Relative protein abundance within samples was ranked using the 578 normalized spectral abundance factor (NSAF) 49, 80 . Relative protein abundance ratios based on spectral 579 counts were normalized and p-values were assigned as previously described 30 . The raw and fully 580 analyzed data files for these mass spectrometry-based proteomic experiments have been deposited in 581 PRIDE (Accession # PXD009726, PXD009727, PXD009728, PXD009729). 582 583
Prediction of tryptic peptides 584
The CONSeQuence algorithm was used to identify proteins with detectable fully tryptic peptides with no 585 missed cleavages 81 . A threshold of a Rank score ≥ 0.5 (derived from the combined predictors) was 586 applied, a cutoff that had a sensitivity >70% with a false positive rate <50% when tested on datasets 587 other than the training data as reported by the developers (21813416). Application of this algorithm 588 with this threshold to our published P. falciparum salivary gland sporozoite proteome only misidentified 589 2.9% of all proteins as having no detectable peptides and their fold change is >6-fold in one sporozoite stage compared to the other. A complete listing of 657 mRNA abundances and fold changes between sporozoite stages is provided in Table S1 . 658 sporozoite stages is provided in Table S1 . 664 Table 3 Table Legends  674   Table S1 : Complete transcriptomic and proteomic datasets and their analyses. 675 Table S2 : UOS and UIS mRNAs from P. falciparum and P. yoelii. 676 Table S3 : Transcripts in the top seventh to ninth deciles that increase in abundance 10-fold or greater in 677 salivary gland sporozoites as compared to oocyst sporozoites. 678 Table S4 : UOS and UIS proteins from P. falciparum and P. yoelii. 679 Table S5 : Tryptic peptide analyses of putatively translationally repressed transcripts using the 680 CONSeQuence algorithm. 681 Table S6 : Extended data and GO terms on translationally repressed transcripts. 682 Table S7 : Oligonucleotides used in this study. 683
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Plasmodium falciparum Plasmodium yoelii
Salivary Gland Sporozoites Oocyst Sporozoites Salivary Gland Sporozoites Oocyst Sporozoites One regulatory program acts upon mRNAs that are highly abundant in oocyst sporozoites to impose 2 translational repression, which is relieved in salivary gland sporozoites and enables protein translation 3 to occur. Transcripts encoding for proteins important to host cell traversal and infection are regulated in 4 this manner. A second regulatory program translationally represses mRNAs throughout sporozoite 5 maturation, which is hypothesized to be relieved following transmission and infection of a hepatocyte to 6 promote liver stage development. 
